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(57)Abstract: 

PROBLEM TO BE SOLVED: To attain the restoration of a packet output timing 
at the time of reproduction in the manner of minimizing the arrangement of 
additional circuits by restoring the timing in accordance with the prescribed 
protocal in such a manner that a transfer time stamp is recorded without 
separation and outputted with a free-running clock at the time of reproduction, 
SOLUTION: The packet is selected from received data packets, and 1394 
header and CIP header of the packet are removed respectively by removing/ 
adding means 3, 4 to restore a source packet. The transfer time stamp is 
recorded on a recording medium after each source packet 192 byte is inputted to 
a recording/reproducing process means 5 to apply the recording process, while 
keeping the addition. Since the recording/reproducing process is performed -by 
converting the format to that of the presently existing digital VTR, at this time, the 
discrimination between the format of the present VTR and the MPEG recording 
is unnecessary. The production of the recording time stamp to add it to the 



source packet is also unrequired, therefore, the circuits for these procedure are 
unrequired. The process for adding the transfer time stamp in a 
transmitting/receiving means 2 is also unrequired at the tinr^ of reproduction. 

* NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1]lt is a recording and reproducing device which receives and records 
digital data transmitted via a transmission line, reproduces said recorded digital 
data, and transmits to said transmission line, When each packet which 
constitutes said digital data is transmitted in inside of said transmission line, A 



recording and reproducing device characterized by what is recorded said ^ach 
packet's adding a transmission time stamp which is all or information added in 
part on said each packets to said each packet, and carrying out [ based on 
timing outputted to a transmitting means connected to said transmission line, 
having been generated from a signal source, and ] it. 

[Claim 2]lt is a recording and reproducing device which receives and records 
digital data transmitted via a transmission line, reproduces said recorded digital 
data, and transmits to said transmission line, Distinguish a kind of said digital 
data and it is changed whether it records according to the kind, adding a 
transmission time stamp to each packet which constitutes said digital data, A 
recording and reproducing device characterized by what is recorded in 
accordance with information for whether a time stamp is added to be shown. 
[Claim 3]lt is a recording and reproducing device which receives and records 
digital data transmitted via a transmission line, reproduces said r-ecorded digital 
data, and transmits to said transmission line, A recording and reproducing 
device determining timing which transmits to said transmission line from said 
recording and reproducing device based on a transmission time stamp which 
recorded adding a transmission time stamp to said each packet, and was added 
to said each packet at the time of reproduction. 

[Claim 4]The recording and reproducing device according to claim 1, 2, or 3 



adding and recording 4 bytes of transmission -time stamp by which packet 
addition is carried out when a kind of data is MPEG 2-TS and a transmission 
medium is IEEE1 394. 

[Claim 5]The recording and reproducing device according to daim 1, 2, or 3 
characterized by generating an operation clock of the deck from a clock of 
IEEE1394 at the time of record. 

[Claim 6]The recording and reproducing device according to claim 1, 2, or 3 
characterized by generating an operation clock of the deck from a clock of 
IEEE1 394 at the time of reproduction. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to an image, a sound, and the 
recording and reproducing device that records / plays computer data at 
recording media, such as magnetic tape. 
[0002] 

[Description of the Prior Art]Now, methods of transmitting the multimedia 



iriformation containing an image and a sound include IVIPEG 2-TS (transport 
stream). This Is the method of dividing and transmitting the signal etc. which 
coded the sound and the Image with the MPEG 2 coding mode to the packet 
called 188 bytes of fixed transport packet. 

[0003]When transmitting the digital interface standardized considering this 
transport packet as IEEE1394 as an Intermediary roadway, it is carried out in the 
following procedures. 

[0004]First, the operation in the case of outputting data to an intermediary 
roadway from the signal source of an MPEG 2 broadcasting receiver etc. is 
shown in drawing 4 . What the same number attached after that shall have the 
same composition and function. 

[0005]ln drawing 4 , each transport packet is inputted into a transmitting means 
from the signal source 42. A transmitting means generates the transmission time 
stamp corresponding to the timing which each packet inputted detected by the 
timing extraction means 43 using CTR (cycle time register) holding clock 
24.576MHz [ of an IEEE1394 transmission line ] counted value. Since this 
transmission time stamp specifies the timing outputted to the inside of a device 
from the reception means of the device to receive actually, Offset values, such 
as delay by the buffer of the transmitting means of a signal source, delay of a 
transmission line, and delay by the buffer of the reception means of the device to 



receive, are added and generated to the CTR value of the^jming whic+i ^ach 
packet inputted. 4 bytes which contains said transmission time stamp in said 188 
bytes of each transport packet by the transmission time stamp addition means 
44 are added, and 192 bytes of source packet as shown in drawing 5 is formed. 
This source packet can summarize division or plurality by packet division and a 
CIP header addition means according to the transmission band in an 
intermediary roadway. 

[0006]The packet which was divided or was able to summarize plurality. It 
becomes a packet which the CIP header which is a header for transmitting a 
video voice signal by the isochronous (Isochronous) communication which holds 
the real time nature of data among IEEE1394, and the header for 1394 
transmissions are added, and is called a data packet. It is outputted to a 
transmission line. 

[0007]ln order to receive and carry out record reproduction of the above data, 
restoration of the packet output timing at the time of reproduction poses a 
problem. 

[0008]The MPEG2 transport stream standard requires the strictness of less than 
[ +-30ppm ] in a jitter from the arrival timing of a packet, in order to restore the 
operation clock of a decoder using the arrival timing of each packet. 
[0009]Operation of the conventional recording and reproducing device is shown 



in drawing 6 . In drawing 6 , the recording and reproducing device 61 -chooses the 
packet which should look at 1394 headers and a CIP header and should receive 
by the reception means 62 from the data packet which received first, and is 
received. The transmission destination of a channel number or data which is 
transmitting at this time, the kind of data, etc. can be distinguished using a 
header. By 1394 header deletion / addition nr>eans 63, CIP header deletion / 
addition, and the packet connecting mechanism 64, 1394 headers and CIP 
header of a packet which received are removed, and a source packet is restored. 
[OOlOjUnder the present circumstances, error handling etc. are performed 
simultaneously. Next, when the transmission time stamp of the CTR value of a 
reception means and each source packet is compared and it is in agreement by 
the output timing detection means €6, 188 bytes of transport packet which is a 
data part of each source packet is outputted from the buffer 65 of a reception 
means to record/regeneration means 73 by transmission time stamp removal / 
addition means 67. 

[0011]Record/regeneration means 73 performs recording processing to the 
received transport packet, and records it on a recording medium. At this time, at 
the time of reproduction, the timing at the time of record and the timing 
information called a record time stamp so that the air time interval of each packet 
can be held more strictly are added to a transport packet by record time stamp 



addition / deleting means 71 , and is recorded. 

[0012]This timing infomiation is generated based on 27 MHz of operation clocks 
of a recording device. Since overflow or underflow of a buffer arises and it 
becomes impossible to record correctly if 27 MHz of this operation clock itself 
furthermore differs from the operation clock of the signal source while recording 
for a long time, It is necessary to set the operation clock of a recording and 
reproducing device by the operation clock of a signal source. The contents of 
each transport packet are analyzed by the PGR detection means 68 which 
contains a transport decoder for the purpose, and 27 MHz-clock restoration 
using PLL69 is performed from the PGR {ProgramGlock Reference) value 
contained in it. 

[001 3]A transport packet is restored after processing a recovery, an error 
correction, etc. by record/regeneration means 73 at the time of reproduction. 
The record time stamp added to the restored transport packet by the timing 
extraction means 70 is outputted to the transmission and reception means 62 
from the buffer 72 to the congruous timing as compared with the counted value 
of the operation clock of a recording and reproducing device. It becomes the 
same as that of the thing before the time interval of each packet which shifts by 
record reproduction recording by this. 

{00 14] Processing of the transmitting time stamp addition in the transmission and 



reception means 62 of a recording and r-eproducing device, etc. is the sanie as 
the processing in the transmitting means of the signal source spread previously. 
Thereby, the receiving set of the decoder which receives the send data from a 
record reproduction means can transmit the data of the same time interval as the 
data from the signal source of a basis to a decode means, and can cany out 
decoding **** without the fault of overflow or underflow. 

[0015]Operation of a decoder is shown in drawing 7 . In drawing 7 , the decoder 
81 chooses the packet which should look at 1394 headers and a CIP header and 
should receive by the reception means 82 from the data packet which received 
first, and receives. By 1394 header deletion / addition means 83, CIP header 
deletion / addition, and the packet connecting mechanism 84, 1394 headers and 
CIP header of a packet which received are removed, and a source packet is 
restored. 

[0016]Under the present circumstances, error handling etc. are performed 
simultaneously. Next, when the transmission time stamp of the CTR value of a 
reception means and each source packet is compared and it is in agr^envent by 
the output timing detection means 86, 188 bytes of transport packet which is a 
data part of each source packet is outputted from the buffer 85 of a reception 
means to the TS (transport stream) decoder 88 by transmission time stamp 
removal / addition means 87. 



[0017]TS decoder 88 decodes the received transport packet, separates 
picture-image-data voice data, and carries out a decode output by the audio 
decoder 90 video decoder 89. Since overflow or underflow of a buffer arises and 
it becomes impossible to record correctly if 27 MHz of the operation clocks of 
this decoder itself differ from the operation clock of the signal source while 
recording for a long time, It is necessary to set the operation clock of decoder ** 
by the operation clock of a signal source. For this reason, the contents of each 
transport packet are analyzed by the PGR detection means 91, and 27 
MHz-cIock restoration using PLL92 is perfomned from the PGR (Program Clock 
Reference) value contained in it, 
[0018] 

[Problem(s) to be Solved by the InventionJAs stated above, in transmission of 
MPEG 2-TS, and record reproduction, restoration of packet output timing poses 
a problem. In order to solve this, in the conventional recording and reproducing 
device, restoration of the output timing by transmission time stamp detection, 27 
MHz-clock restoration by the analysis and PGR of a transport packet header, 
record time stamp generation, and addition were required. 
[0019]However, in the above composition, it had the fault that a device scale 
became large for transmission and record reproduction. Simple decoding is 
required for especially the header analysis of MPEG, and a device scale 



becomes large. This does not have a decode means of MPEG in a main part, as 
tlie previous example showed, but it also becomes having spoiled the original 
purpose of reduction of the device scales by not having a decode means for the 
recording and reproducing device with which an external decoder decodes, 
[0020]ln [ for the purpose of solution of an aforementioned problem ] MPEG 2 
broadcasting record in this invention, An additional circuit is stopped to the 
minimum, and restoration of the packet output timing at the time of reproduction 
is enabled, and record of the data of MPEG2 transport stream form is especially 
enabled taking advantage of the format of the existing digital video tape recorder. 
[0021] 

[Means for Solving the Problem]ln order to solve this technical problem, the 1st 
means of this invention, It is a recording and reproducing device which receives 
and records digital data transmitted via a transmission line, reproduces said 
recorded digital data, and transmits to said transmission line, When each packet 
which constitutes said digital data is transmitted in inside of said transmission 
line. It is a recording and reproducing device characterized by what is recorded 
said each packet's adding a transmission time stamp which is all or information 
added in part on said each packets to said each packet, and carrying out [ based 
on timing outputted to a transmitting means connected to said transmission line, 
having been generated from a signal source, and ] it. 



^0022]A transmission time stamp specifically used with an MPEG transmission 
IEEE1394 protocol (4 bytes of SPH:Source Packet Header) The contents are 
recorded on a recording and reproducing device as it is, without separating CTR 
(time stamp 25bit by 24.576-MHz counted value) of IEEE1394. At the time of 
reproduction, it outputs without timing restoration with a running clock, and 
IEEE1394 of a receiver performs timing restoration based on an MPEG 
transmission IEEE 1394 protocol. 

[0023]Thereby, restoration of output timing by required SPH detection, MPEG 
2-TS decoding, 27 MHz-clock restoration by PGR (Program Clock Reference), 
record time stamp generation, addition, etc. become unnecessary with the 
conventional recording and reproducing device. 

[0024]The 2nd means of this invention receives and records digital data 
transmitted via a transmission line, It is a recording and reproducing device 
which reproduces said recorded digital data and transmits to said transmission 
line. Distinguish a kind of said digital data and it is changed whether it records 
according to the kind, adding a transmission time stamp to each packet which 
constitutes said digital data. It is a recording and reproducing device 
characterized by what is recorded in accordance with information for whether a 
time stamp is added to be shown. 

{0025]For a certain reason, what does not have the necessity of restoring timing 



strictly, into transmission or data which carries out record reproduction can 
respond to both sides in case there are a case where there is no necessity of 
restoring timing strictly, and necessity by using this invention. 
[0026]The 3rd means of this invention receives and records digital data 
transmitted via a transmission line, It is a recording and reproducing device 
which reproduces said recorded digital data and transmits to said transmission 
line, It is a recording and reproducing device determining timing whicti transmits 
to said transmission line from said recording and reproducing device based on a 
transmission time stamp which recorded adding a transmission time stamp to 
said each packet, and was added to said each packet at the time of reproduction, 
[0027]As spread by explanation of the 1st means, even if it does not restore 
timing, with a recording and reproducing device, a receiver restores in many 
cases, but when a buffer of a receiver is small, a case where a jitter which 
increased by record reproduction is unabsorbable can be considered. For this 
reason, if timing transmitted also at the reproduction time to said transmission 
line from said recording and reproducing device based on a transmission time 
stamp is restored to some extent, the situation which cannot absorb the 
above-mentioned jitter is avoidable, 
[0028] 

{Embodiment of the lnvention]An embodiment of the invention is described using 



drawing 1 , drawing 2 , and drawing 3 below, 

[0029](Embodinient 1) drawing 1 sliows the block diagram of the recording and 
reproducing device in the example of this invention, and sets it to drawing 1 - 1 
" 1394 header deletion / addition means, and 4 show CIP header deletion / 
addition, and Packet connecting mechanism, 5 shows record/regeneration 
means, and, as for a transmission and reception section and 3, a recording and 
reproducing device and 2 show a buffer 6. About the recording and reproducing 
device constituted as mentioned above, the operation is described hereafter, 
[0030]The recording and reproducing device 1 chooses the packet which should 
look at 1394 headers and a CIP header and should receive by the reception 
means 2 from the data packet which received first, and is received. The 
transmission destination of a channel number or data which is transmitting at this 
time, the kind of data, etc, can be distinguished using a header. By 1394 header 
deletion / addition means 3. CIP header deletion / addition, and the packet 
connecting mechanism 4, 1394 headers and CIP header of a packet which 
received are removed, and a source packet is restored. Under the present 
circumstances, error handling etc. are perfomried simultaneously, 
[0031]192 bytes of each source packet is outputted [ removal ****** of a 
transmission time stamp, and ] to record/regeneration means 5 here, added. 
Record/regeneration means 5 performs recording processing to the received 



source packet, and fecords it on a recording nrvedium. Since it<:hang^ into the 
format of the existing digital video tape r-ecorder and r^cord/regeneratbn is 
performed at this time, there is no necessity of distinguishing a format and 
MPEG record of the existing digital video tape recorder, and reduction of cost 
can be aimed at. It is unnecessary to generate a record time stamp or -to add to a 
source packet. For this reason, 27 MHz-clock restoration which analyzed the 
contents of each transport packet or used PLL is also unnecessary. 
[0032]When the problem of overflow/underflow may occur, it is the time of record 
or reproduction, or its both, and the method of the clock conversion 7 generating 
clock 24.576MHz to 27 MHz of an IEEE1394 interface is also possible. 
[0033]A source packet is restored after processing a recovery, an error 
correction, etc. by record/regeneration means 5 at the time of reproduction. 
Since the transmission time stamp is already contained in the source packet, 
processing of the transmitting time stamp addition in the transmission and 
reception means 2 of a recording and reproducing device, etc. is unnecessary. 
[0034]The receiving set of the decoder which receives the send data from a 
record reproduction means uses the transmission time stamp from the signal 
source of a basis by this, The data of the same time interval as data can be 
transmitted to a decode means, and decoding **** can be carried out without the 
fault of overflow or underflow. 



[0035KEmbodiment 2) Drawing 2 shows the block diagram of the recording and 
reproducing device in the example of this invention, in drawing 2 - 1 a 
recording and reproducing device and 2 a transmission and reception section 
and 3 record/regeneration means and 6 show a buffer, 8 shows transmission 
time stamp addition / deleting means, and, as for CIP header deletion / addition, 
Packet connecting mechanism, and 5, 1394 header deletion / addition means, 
and 4 show a data type judging means 9. About the recording and reproducing 
device constituted as mentioned above, the operation is described hereafter, 
[0036]The recording and reproducing device 1 chooses the packet which should 
look at 1394 headers and a CIP header and should receive by the reception 
means 2 from the data packet which received first, and is received. The 
transmission destination of a channel number or data which is transmitting at this 
time, the kind of data, etc. can be distinguished using a header. 
[0037]By 1394 header deletion / addition means 3. CIP header deletion / 
addition, and the packet connecting mechanism 4, 1394 headers and CIP 
header of a packet which received are removed, and a source packet is restored. 
Under the present circumstances, error handling etc. are performed 
simultaneously. 192 bytes of each source packet is outputted [ removal ****** of 
a transmission time stamp, and ] to record/regeneration means 5 here, added. 
The data type judging means 9 distinguishes the kind of data, etc. using a 



header, and it is judged whether a transmission time stamp is deleted. 
[0038]When it judges with deleting a transmission time stamp, transmission time 
stamp addition / deleting means 8 performs transmission time stamp deletion, 
and it outputs to record/regeneration means 5. When it judges with not deleting a 
transmission time stamp, transmission time stamp deletion is not performed but 
it outputs to direct record / regeneration means 5. The data type judging means 
9 also transmits the information on whether the transmission time stamp was 
deleted again to record/regeneration means 5. 

[0039]The information on whether the transmission time stamp was deleted is 
also united and recorded. Record/regeneration means 5 performs recording 
processing to the received source packet, and records it on a recording medium. 
Since it changes into the format of the existing digital video tape recorder and 
record/regeneration is performed at this time, there is no necessity of 
distinguishing a format and MPEG record of the existing digital video tape 
recorder, and reduction of cost can be aimed at. 

[0040]lt is unnecessary to generate a record time stamp or to add to a source 
packet. For this reason, 27 MHz-clock restoration which analyzed the contents of 
each transport packet or used PLL is also unnecessary. When the problem of 
overflow/underflow may occur, the method of the clock conversion 7 generating 
clock 24.576MH2 to 27 MHz of an IEEE1394 interface is also possible. 



^[0041 ]A source packet is restored after processing a recovery, an error 
correction, etc. by record/regeneration means 5 at the time of reproduction. 
Using the information on whether the transmission time stamp was deleted, it is 
judged whether a transmission time stamp is added. When the -transmission time 
stamp is already contained in the source packet, processing of the transmitting 
time stamp addition in the transmission and reception means 2 of a recording 
and reproducing device, etc. is unnecessary. When the transmission time stamp 
is already contained in the source packet, generation addition of the 
transmission time stamp based on the reproduced timing is carried out by 
transmission time stamp addition / deleting means 8. 

[0042]The receiving set of the decoder which receives the 'send data from a 
record reproduction means uses the transmission time stamp from the signal 
source of a basis by this. The data of the same time interval as data can be 
transmitted to a decode means, and decoding ****can be carried out without the 
fault of overflow or underflow. By using this invention, it can respond to both 
sides in case there are a case where there is no necessity of restoring timing 
strictly, and necessity. 

[0043](Embodiment 3) drawing 3 shows the block diagram of the recording and 
reproducing device in the example of this invention, and sets it^o drawing 3 -- 1 
- 1394 header deletion / addition means, and 4 show CIP header deletion / 



addition, and Packet eonnecting mechanisnn, 5 shows record/regeneration 
means, and, as for a transmission and feception section and 3, a -recording and 
reproducing device and 2 show a buffer 6. About the recording and reproducing 
device constituted as mentioned above, the operation is described her-eafter, 
[0044]The recording and reproducing device 1 chooses the packet which should 
look at 1394 headers and a CIP header and should receive by the reception 
means 2 from the data packet which received first, and is received. The 
transmission destination of a channel number or data which is transmitting at this 
time, the kind of data, etc. can be distinguished using a header. 
[0045]By 1394 header deletion / addition means 3, CIP header deletion / 
addition, and the packet connecting mechanism 4, 1394 headers and CIP 
header of a packet which received are removed, and a source packet is restored. 
Under the present circumstances, error handling etc. are performed 
simultaneously. 192 bytes of each source packet is outputted { removal ****** of 
a transmission time stamp, and ] to record/regeneration means 5 here, added. 
Record/regeneration means 5 performs recording processing to the received 
source packet, and records it on a recording medium. Since it changes into the 
format of the existing digital video tape recorder and record/regeneration is 
performed at this time, there is no necessity of distinguishing a format and 
MPEG record of the existing digital video iape recorder, and reduction of cost 



can be aimed at. 

[0046]lt is unnecessary to generate a record time stamp or to add to a source 
packet. For this reason, 27 MHz-clock restoratk)n which analyzed the contents of 
each transport packet or used PLL is also unnecessary. 
[0047]When the problem of overflow/underflow may occur, it is the time of record 
or reproduction, or its both, and the method of the clock conversion 7 generating 
clock 24.576MHz to 27 MHz of an IEEE1 394 interface is also possible, 
[0048]A source packet is restored after processing a recovery, an error 
correction, etc, by record/regeneration means 5 at the time of reproduction. 
Since the transmission time stamp is already contained in the source packet, 
processing of the transmitting time stamp addition in the transmission and 
reception means 2 of a recording and reproducing device, etc, is unnecessary. 
[0049]The transmission time stamp added to the restored source packet by the 
timing extraction means 10 is outputted to the transmission and reception means 
2 from the buffer 6 to the congruous timing as compared with the counted value 
of the operation clock of the IEEE1394 interface of a recording and reproducing 
device. 

[0050]lt becomes the same as that of the thing before the time interval of each 
packet which shifts by record reproduction recording by this. Also when the jitter 
which increased by record reproduction cannot be absorbed by the case where 



the buffer of a receiver is small etc., by this, By restoring the timing which 
transmits to said transmission line from said recording and reproducing device 
based on a transmission time stamp to some extent, the situation which cannot 
absorb the above-mentioned jitter is avoidable. The receiving set of ttie decoder 
which receives the send data from a record reproduction means uses the 
transmission time stamp from the signal source of a basis by this. The data of 
the same time interval as data can be transmitted to a decode means, and 
decoding **** can be carried out without the fault of overflow or underflow. 
[0051] 

[Effect of the InventionJAs mentioned above, according to this invention, in 
MPEG 2 broadcasting record, an additional circuit is stopped to the minimum 
and restoration of the packet output timing at the time of reproduction is attained. 
Taking advantage of the format of the existing digital video tape recorder, record 
of the data of MPEG2 transport stream form is enabled especially. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The equipment configuration block diagram for realizing the 



regeneration device of Embodiment 1 

[Drawing 2] The equipment configuration block diagram for realizing the 
regeneration device of Embodiment 2 

[Drawing 3] The data plot plan for explaining the regeneration device of 
Embodiment 3 

[Drawing 4] The equipment configuration block diagram for explaining processing 
of a signal source 

[Drawing 5] The mimetic diagram of the source packet for explaining processing 
of signal source others 

[Drawing 6] The equipment configuration block diagram for explaining processing 
of the conventional recording and reproducing device 

[Drawing 7] The equipment configuration block diagram for explaining processing 
of a decoder 
[Description of Notations] 

1 Recording and reproducing device 

2 Transmission and reception 

3 1394 header deletion / addition means 

4 CIP header deletion / addition, Packet connecting mechanism 

5 Record/regeneration means 

6 Buffer 



8 Transmission time stamp addition / deleting means 

9 Data type judging means 
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jDLT4^-ri.o &&^^2>^x^yrim^m4^zx 

'Omi^hyy^^-h^^ir-y h 1 SS^nM MiHyiafS 
m9AA7.^yr^:^tiAfU h2r#jQt. ia5{3^-r 
io^l 9 2>'^M h<7)y-J^A°^>y h^Jg^-r?>« >I<7) 
V-XA°^>y Hi\iMn^<^Bm^mzmtX . A'^.y 

h^fj, c I p^-^ymw^mzi.^m\hh\<Mm. 

y -y hti. B!»!a^?S<i-^$r I E E E 1 3 9 4 cOo *>T- 

^c7)ur;u:?>f Att?:«i#-r^r>f y^o-^x ( i so 

chronous) miWt'Bimfi>tz^(r>'^'yyXhh 
C I P'v-y ^^1 3 9 4f£Mi^/^A6c7)^>y^Sr#Jn$il 

[0007 \ mi(7)^-9^^mLxtmn^irhtzit> 

[00081 MPEG2 h5y;<.^-h:^h y-A^ 
Sy^^tJtL. i^'7^A^'+-3 0ppml.:Jl|*|i:l^d®c 

^^^tmiSi^tix\^h , 

[0009] me\.zw^<Dmm^m<7ymw^:^-t. 

0. ^■f^mUcT-:?A*^-yh*»<bl 394^7^^ 
C I P's-yrSrl.-CSft-r^^vs-^.y h$:MiJ?LSfif 
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3 9 4 ^ -y nm/im^^ es. c i p ^ >y mm/ 

COI 394^-y^^C I P^-y:5^S:K0I^V^TV-XA- 
^^•yh^flTC-ri.. 

[00 10] ::coiix7-3!aa^i:ii5iB#tcffi?fLi.. 

TR^ih#y-^v^•^ -y hcOfsiH^^ AX:? yrSrit® 
-y h^7)r-^g|5^•c^)l.^7y;^'•K-^^^•^•y M 88 

^N'^ h^ieii/S4Ma#^g7 3t3^LTai:^-ri., 

[0011] ISII/S^a#S7 3{i:^{tlR-?fc h y 

■ri.. ^mi^zmt^:^^ ^yy. x'omm 

mAJ^xifyrm\ftih'^^^y'!^mm. tm-? 
^Ax^ yrmw/Wim^m mzX'Ohy y;^^- h 

[ooi2]i£7)^^$ ymmmm^mmi¥^v 

<yi?2 7MHztS-:i^V^T4fig§ill.. $ (^(^.TCDlJif^ 
^n>y^27MHz S#:*>'fi-^j!g^OlM^;? o -y ^ h P=Sr 
-^TV^Si:, :iB#^IBiliLTV^|,o*>lCM''y7rO^- 

yyxTti-hT^-n^tsPCRmia^msizx'o 

^hyyx:ti-h^^ir^yh(r>\>^mt:mL. ^(r>^iz^ 

StlTV^|)PCR (P r o g r am Clock Re 
f erence) ffi*»/5>PLL6 9SrfflV^^>:2 7MHz 

[0013] M^m^zii. Mm/m^m^^7 s tcj: 
ofiii. m'ofnE^j:t'(r>>m^ff^fzmz. h^yx^K 

-hvN-^-yhSrflTC-r-l., ^^Sy^^ttaj¥S7 0{cj; 
0 . mit^tifz h y yxiti- h^^y -y h Uim^tiX V ^ 

^tm^^j^^^ yy°^fmn^^s<^mi^^ a-y^^co 
^^ymtimtx. -mtti^^ ^y-ZT^^-zyr 
7 2*><bjM^fi^a6 2t;ai:>]-ri.« Ciiit^J; 0 . Ififl 
S^lw J: 0 -fill. -y b c7)H#^^ll*if t c?) 
i:|5l-H'5r^. 

[0014] isiis±^a^ojiisfi^S6 2izmhm 
mf^j^^^yrm\i^j:t'<7)>mii^izm'<-timm(7) 
mm^mzm^>mtm-x'S)i. ztuzx^. leii 

t' 3- Y^mzm,'thz t t)K'^ . 7r-A'-7 o-^ 

[00 1 5] J17i;T3-^C7)i)f^$r^-f. ^17^;t>C^ 



T3-^8i{4. ^mmsiiz^y). t-r^isL 

tz.ir-^f^'r v Yii^h 1 3 94^-y^^C I P^-y/S: 
£TSftt^# -y h ^Wi^ L^mth . 1 3 9 4^ 

vrfm/\^m%.^3>. c i p^>y^qi^/#jn, a° 

^•yh3iife¥S84tCj:'5. gftUc^N'^-y hcOl 3 9 
4^-y^-<^C I P'\y:^^SrK'9#V^Ty-;^^N°^-y 

[0016] ^<7)|ix5-Ma^ri:'tmi::ff:bii^, 
»:(caj:»j5'^ 5 yym^^9> 6 (w J; 0 . ^(i#goc 
T i: # y -X A-^ .y h iOfsiH ^ AX ^ y r $: JtIS 

^^j^;>.i^yrm^/m\i^m 7izx o^-y-xA-^ 

•y hc7)r-^g|j^-c-J>S hyy^^~ h -y M 8 8 
8l,zMlXtii:n-tl. 

[00 17] TSfa-yssu^im-yt^h^y^^ 

-hA-:>->y h^r^-VLXmmT-:S^npT-:^^'i^ 
ML. ^^T3-^9 0(li*HiT3-y8 9(Ci;DTn- 
Ktii:'3-ri.o <Ic7)T3-^c^l!jf^^a>y^2 7MHzg 

mm^m(7)m^i^a'y^tm^£^x\>^^t. m^m 

litTV^|. a *>lwA'«y 7 r O^-A'- 70-^/^(47 ^ 
r-7a-*i4tTiEL<IE^t'l='5r<'5:-S.^^t\ t3 

hinmmt. zcDfzi^izpcRt^iti^miizi:*)^ 

hyyX7ii~h^^y-yhcr>^^^m9rL. ^cr,<Ptz^t 
it'CV^|)PCR ( P r o g r am Clock Re f 
erence) ii*^ii> P L L 9 2 ^ffll^fc2 7 MH z ^ 
D>y:J'fl7c2:ffd. 
[0018] 

i^mmmtxdt-tmm] aim^^xoiz. m 

P E G 2 - T SCOim. leilH^-C'tiA-^r -y h ai!^ ^ 

mimM^mmxn . ^ ax ^ yrm^izx h 

OM^^ P C RI,ZX h 27 UWz^Uy n$jt. m^i9 

{0019] Lt-L. mLm^x'ii. fsi*, fens* 

tz , !ftHIVi P E GiO^ >y ^»Pf {ifS^W'STT 3 - H A^ig^ 

f^iatMPEGt^ra-K^S^r^f^lsWc^^-r. ^1- 
[0020] *^BJ(i:±ieillllOJi^S:g(i<Ji: MP 

EQ2wmmi.zi6\.^x\ mm^^mmznixn 
<y h ai:»] ^ s y^comyt^^^t i . t 

tz. ^^ZSSi^<r>r^ i^^/UVTR<r>yt-'7'y h^^i}^ 
L. MPEG2hyy:^^-hXhV-M,m^<Of-^ 

cr)im^'^miztii>(ox'h^. 
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{0021] 

htm^m^^mmmmm^zmm^tvfzmm^n'^tii^ 
^ixh^^^ y^izm-:s\>^x^^^tL. mi^^-^y -y h 

^mt ■thmm^mmx'hh . 

[00 2 2] mmzii. MPEGfiilll EEE 139 

4rp h3;Pt'i$ffltTir^i,igiM^-f Ax^>-r ( sp 

H:Source Packet H e a d e r 4>'"n^ 
rt^filEEEl 394C7)CTR (24. 576M 

HzA^yhmi>zX^i^>(Ax^yr25hi t ) ) ^ 

m^t-fiz^cot tmm^mm^zmt t . m^miza 

^^fl7C(i:^fiiliO I E E E 1 3 9 4 P EGiS& I E 
E E 1 3 9 4 rn h 3;WcSo'V ^Tff ^ . 

[0023] .i^it:: J: 0 . ^mco%mn±mM.Xii^mx 
h->tz. spu^nzxh\^-h9^ ^yy<^Wjt. mp 

EG2-TST3— PGR (Pr o g r am CI 
ock Reference) 1)27 MHz^D>y 

[0 0 24] *^Bjc7)^2<?3^g{i. 

LXBim^tihT4'y-?)Vr-9^^mLXtmL. m 

mm^ixtzr < 'j^jvir- ^ ^-mx.xmmmk\z 

<rsm.^WI\L. ^<r>m^\zmx.X. m%^r^'J9)W 

-^^m^-^h^)^T-fV\znum^M^x^yy^ 

r^mu LX \^hi}^t^?:^-ttz>^<mmi$>h-tXii 

[0025] oMfi. hh\.Mtmn^-thr-^(r>Mz 
(i. 9^ ^y'/'kmm^zwt-th-z^ifm<^h<r){>hh 
tiib. :i<7)m^m\'^hzt^zx>o. ^^^yy^mm 
izmitt^'ji^^ti^M^ ^Ji-^ t -s^ti^h h m-^(^Wi\,zn 

[ 0 0 2 6 ] t^c. ^wn<^m(^^mt. im^tii^ 
Lx\m^fihf>('J9)i'f-'9^'^mLxm%v. m 

mmh%mM^m.xh->x. im^-^is^^yr^: 

mmn^mwi}'(>mmimmzmiiti9^ s y/s: 
{ 0 0 2 7 ] ^ 1 comcrium-m^fz xoiz. mm 



\>^^^j:m. rnm^izi om^uzi^-v^mux 
^^j:\^^m^mx.htii> ^(ofzub. mmi^xhim 
9^AX9 yrizm^\.^xmmsm^mmt'^mss.m 
m^zmmi-hi?^ ^yy^h^mmmyitxmii. 

[0028] 

immmmm] iHT:^m<7)mmcr>mmi>z-?\, ^ 
x.mi. m2i5xr/m3mi^xmmi-^. 
10 0 2 9] mm(r>mm i ) n i it:^m(ommmf>z 
mumn^^w:(Dy^^y9m^^i.mii>zt5\^x 
mmtM^mw.. 2um^m^. 3{ii3 94's-/:J^ 
nm/mmk. 4{ic i p^^ymm/nua. Pac 
k e t m^n. 5 iisdM/n^mm^. e -y 7 

[ 0 0 3 0 ] leiis^^M 1 {i. ^m^m t,zx'o. t 

■f^mUzT-^^-^y-y hi}^(y 1 3^4^-yr^C I P 
^•y:r-&^-C^fi-r^iA°^>yh&^^L^fi-ri., ^ 

mimLx\>^hi-^ y^^)\^^^'^T-90mm^. f 

-9<7:>Wj:}£^^yy^:m\^XmW\X^h. 139 A 

^ymw/im^m. c i p^-y-mm/mw. a- 

y-yV^^mi-Zii'O. SfiL^vTA-^-y hcOl 3 94 
^■y^^C I P^-y^J^^KOI^V^-Cy-XA^^y 
TCfh. Z.om:iiy-mm^£}iijWm\<z^hiiho 
[ 0 0 3 1 ] c: XBM.9^ ax 9 yr<mi:'^h-f . 
imttzt t#y-xyN-^-y h 1 9 2 AM h ^ien/s 

-7 -y h ti^js Lxtm/M^m^mo tzub. wmco 

i.X'S'yr^^Ltz*) y -xy ^*r'yh \,zmwtt ^ i: 

^$rfll*f Lfv! 0 P L L S-fflV^/v! 2 7 MH z :7 n «y :7fl7E 

[00 3 2] lL^v:5j-->'N'-70-/r:/r-7D-0^ 

^mhh^M^<mnX\ IEEEI 3 94^>':?-7 
x-Xc7)^a-y:J'24. 576MHz*^/b2 7MHz$: 

I., 

[0033] Mm\.z\.i. mi/M^m.^m\.zii o 

iSOfT]E'5:i:'<7)3!!ia^ff-:)/:!f^t::. v-xn^r^y 
h 2:m7C-f I. , y -xy >y h (^ti-tt't^jH:? >f AX 

:? >-7'*<# ^fiT V ^ !► <r>x\ mm±mm.<7)m^m^WL 

2 \,zmh jMd:? ^ AX :? y7°#jD=5ri: cOJftati^g-C 
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[0034] ztiizx *) . tmn±mi)^^<^miEf~ 

$:t 3- Y^mzmm-r^^ t *^'-c^ . ^-^<-y 

[00351 ( mmmm 2 ) n 2 ii^m(7)mmmiz 
1 mmm^m. 2 im^m^. su 1 3 9 4 ^ -x 

Wm/ma^^. 4{iC I P^>y^im/#JD, Pac 

r . 8 lam^ M^x^ vr\m/mm-w. 9 {±t- 
[0036] im^^m. 1 (i, gfi¥f52{3 i 0 . ^ 

■rSflL^uT-^^N"^'/ 1 3 94'S7^"^C I P 
[0037] 1 3 94^>y^MiJI^/#iP#S3, C I P 

^-;rm^y\m. i^^r-^v^^^m^ziy). gfiL 

^CA-^.yhc01 3 9 4^-y:?'-<?>C I P^«yr^KOI^V^ 

|5jB#{ctTt)ni. , c: ; X'im ^ ^ AX ^ y r<7)|^iff i5 
•f . #jDUv:^i#y-xyN°^>y h 1 9 2A^ hSrISli 

/^^mmL^\.zn\.x^-y]-fh. T-^ssm^# 

S9{4T-^iOaili^^'^^-/^^fflV^TfJS'lL, feii 

[0038] fsii yrco«^ff 0 t^J^L 

0fsMi5'^Ax^y7m&ffv\ ieii/s4Ma#g 
•f. m.mtm/mmmm5iztiiut^. r-^as'j 

[0039] \m.yM^X9 vrmW^Wji-itciij^ 

—^-yh^z^^Lxtm/n^mm^r^ifofzib. m^co 

[0040] tfzim^-^J^x^yrt:±fSibti*)v- 
xn^ -y h \,z\m-fh ^ t MT^X'hh . :L<r>fz>hik ^ 

7 yX;K- h A-:^' .y hOI*|§$-JBtlT 0 P L L SrfflV^ 

izm EEEl 3 94^y^-7x-XC7)i?n y^'2 
4. 5 76MHz*>/b27MHzS:^D>y:?^a7{Cj: 



[004 1 ] S^B^lCti. ieili/S^S#S 5 {Ci D 

h ^fSTct-g. . fSiM^ AX^ yrcTD^iJI^Srff^of^** 
tE3i:5'^Ax^y7°^7)#jn^ffa*^ 
S*»S:¥<J^-r§. y-XA-^-y ht3{i:tt't;:f5jll^-f A 

fi^S 2 tt I. iMfi ^ ^ AX ^ y 7-#Jd^ )i(mm\t 
'^Xhh. ^/-xn^ y ht^tWiii^^AX:? 
y7'*>'ir^tiT».^SJi^t3{4. {m^^2xX9yrim 

fsii^'f AX yr$:4^#JPl-|. . 
[0042] MZ3: y) , E^S4#S*^^>coiMfiT- 

-9t:r^-Y^mzW^hLt-hK'% . ^-^<-y 

y^mmi,zm7ct^'^mf)^M\'^m'^t<mi}^hh^(7) 

Wj^zMm^ztti^x'^h. 

[0043] ( mmcomm 3 ) h 3ii:^^m(7ymmmiz 

1 mmn^mm. 2iim^mm. 3{i: 1 3 9 4^ y ^ 
wm/mu^^. 4iicip^'ymm/m\\. Pac 

T^^-t. i^j±<r>j:om^^titzsmn^mmiz-^\<^ 

[0044] laiiB^na 1 It. ^m^m izx 0 . t 

■rSftL/v:T-^A>>y hi}^i^ 1 3 9 4^>y ^^C I P 

^•yi^^^^x^mtK^^^y-yhtrmtRt^mti. ^ 

[004 5] 1 3 94^yrffl^/#jD^3, CIP 
^•y^'jl^/f'tJD. ^^yym^mAiZX'O. ^ftt 
fc>'N°^-y 3 9 4^ y^^-^C I P'^v :J'"^JR'5IM5»'^ 

|S|B$i;=ff i^ni. . ^ xiiM^ ax yrcol^fi^i? 

•r. imuztt^v-xj-^^-y h 1 9 2A'^ h^mit 
/M^>m^fst5iznix^:hth, mt/n^nm^ 
mii^im-yfzv-x^^^-yhiztm'mmLxii 
mmmzm$iith. z<7)m. n^(r)^>t=J9)vvTR(r> 
yt-'^-y uz^mLxtm/^mm^norzi^. st 

#<7)T -f >''^;l^VTR<7)7 ^--7 -y h h M P E GlEfiSr 

[0046] ttztm^^J^x-^ yy'i^Ltz 0 y- 

X A'^ y h i;#Ja-ri. ^ t \f^X'h I . Z COfzih^ h 

fz2im\\z^u y^myth^WXhh. 
[0047] ^-A'-7a-/ry:}^-7O-c0^^*i 
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hMt^<^mijX\ IEEE 1 3 94^ y:?-7x- 
Xc7)^'n-y^24. 576MHz*^^27MHz5r:;'o 

[0048] M^mui. Mim/n^m^m t i o 
[0 04 9] ^vym^^m ofcj:o. \%Tt^fi 

HBIIS4IIBOIEEE1 3 9 4-f >':?-7x-X(7) 

y/TVN'-y 7 T 6 *^<^)il^fi^S2 t3jt5:'3-ri. . 
[0050] Z.h.\,z^ 0 . i£IM4t3j: O-fiil.^A'y 

2xX^ yr-k^\^X . T-:?i:[S|t^^^lltfOT-:?S: 
[00 5 1] 

imm^] &±<r>X 0 lz:^mi>zj:tiii. M P E 



G2tmmiii>zti\,^x . ifmmmAmzmtxn^ 

fz. m\izm^T^'J-^tVYTR<r>yt-'?yh^:^i3^ 

L. MPEG2 h7yX;K-h;?.hU-AJg^cOT-^ 

[HI ] mmmm\<^mm^m.-^m.thtz»><^ 

[03 ] mm(mm3<7^wm^m.^mn'ti>tzibff^ 
r-mwm 

me ] m.m(r>siMM^m.<^mm:'mi-thtzih<7)m 
mi ] ^^-y(r>w^^mm-^tz)^<7)mmm^-:rx^ 

1 tmrn^mm. 

4 C I P^'yrmm/\m. Packet il^^S 

5 iBii/s^a^s 

6 >'N'-y7r 

9 f-^ssm^#s 



^1 







\ 

6 




/ 





192Bytes 



^ 



nmmia 



4 



7^1-—--: 



27MHz 



eattl^ i j 24.57SMHz^jOV$'<i 



1394 
BUS 



[US] 



rime Stamp 4byte 
/ MPfIG2-T5 packet IBBbyte 
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m2] 



L 



I 



192Bytes 



Packetai? 

K 

4 



1394'Ns.ir 
3 



(ECC, 



— I r 



2 



— ^ — r2Z.57GMHz:>3'3:>5'ffl 



1394BU5 



6 



192Bytes 



PacKem« 

^ 

4 





10 



2 7MHz"*. 

^ESlttl^ I J 



1394BUS 



.42 



188Bytcs 
iELt>Ti(Dino 



41 



L 



y 1 ' 






/■ 



44 



19^ytes 



45 



CIP 




i3g4A.5;sr. 






1 \ 



46 



47 



Timlngtttb 

— — 

43 



CTR24.576MHZ tiO^j^ 



1394 
BUS 
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61 



62. 



MPijG2-TSP 
_180Bytes 
[;c<nTiiningl 



6S 
J— 



192ayte5 



66 



67 



64 



CI P'Vft'^ 



63 



ai3 









24. 



24.576MHz^O^'$'« 





















71 


\ 

72 



r 



73 



PLL s, 
'69 



394 



81 



imi] 



89 
^ 



90 



68 



TS 

5^3-K 



91 

J. 



27WZ 
PLL 



^f=E62 -TSP 
laSBytes 
CTcOTlralng] 
85 
^ 



L7I 

/ 



Be 



62 



1920ytes 



84 7»-i;;r^7-vK 63 



87 



CI P'vjiSf; 




1394Aji5r 




1 
1 



1394 
ills 



24.57GMH2JJ0V9(1 



